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Abstract 
This paper is about to study topology optimization for automotive part design for optimized 
solution of our design process. Solutions obtained for automotive design or any design is far 
from exact optimal solution so that increasing the need of use of optimization technique for 
safety and cost reduction. In this paper we are going to study case of chassis used in 
automotive component with one of method in topology optimization for safety of design. We 
are going to use optimality criteria for solution. Results obtained by this are totally based on 
given constraints to our structure design. Also, we study different method of topology 
optimization. 
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INTRODUCTION 
Results obtained by use of standard size 
and shape are far away from optimal 
solutions .so now days increasing need of 
study of topology optimization technique 
for better optimised solution. Topology 
optimization uses mostly boundary 
structure or internal holes in our 
admissible design with respect to our goal 
function.suc way topology optimization 
works in designing parts or component. 
Topology optimization having various 
group families like homogenation theory, 
evolutionary topology optimization, power 
law approach, soft skill and hard skill 
method etc. topology optimization having 
another methods which is known as 
modern method such as genetic algorithm, 
stimulated annealing etc which gives better 
optimization as compared to traditional 
method. 
 
In this paper we are going to deal with 
topology optimization with optimality 
criteria .optimality of structure is 
controlled by their constraint which are 
static or dynamic in nature. Results 
obtained by studying topology 
optimization for automotive component 
and comparison of this method with 
another methods in topology. Optimization 
technique is more reliable than other 
technique of optimization but it is not that 
much of well known in industry so this 
technique of optimization is not used in 
much quantity. Structural optimization is 
best method used now days for automotive 
component design rather than another 
optimization technique. 
 
In this paper we are going to study 
structural optimization technique with the 
help of Ansys design of automotive 
chassis design. Whether the technique of 
structural optimization is best suited to 
automotive component or not and also 
studied about it is economical or not to our 
design specification. Structural 
optimization uses terms like topology 
optimization, topometric optimization, size 
shape optimization etc. we also plot result 
in the form of all above terms. Now we are 
going to learn what structural optimization 
below is: 
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CONCEPT OF STRUCTURAL  
OPTIMIZATION TECHNIQUES AND 
TERMS USED IN IT 
When we are going to optimization 
method some important parameter is 
needed these are mesh of structure, 
variable, objective of optimization, design 
constraint, optimization algorithm through 
which we are performing our process.as 
we are using different variables our 
solution is going to change for 
optimization problem so it’s said that 
every optimization problem differ from 
each other due to variable change. 
 
Topology Optimization 
This optimization is purely based on 
density distribution. Normally it is 
between 0 and 1. So in this optimization 
variables are producing element wise 
density and results are plotted. For 
calculating this optimization mostly used 
method is SIMP of optimization. 
 
Shape Optimization 
In this term we are going change variables 
as per shape of structure in 3-D stucture.it 
is used for 3-D or 2-D structure. 
 
Size Optimization 
In this we are going to change variables as 
per thickness of structure .it is used only 
for 2-D structure which reduces our total 
result up to 10 to 12 percent of standard 
size used result. 
 
OPTIMALITY CRITERIA 
Topology optimization method used in our 
study is total based on optimality criteria. 
These criteria are for total potential energy 
maximization with volume constraint has 
been used in our study of structural 
optimization. Thus, our solution is totally 
depending on our dynamic or static 
variables or constraints. 
 
ANALYSIS OF CHASIS DESIGN OF 
AUTOMOTIVE PART 
Following Step are used in ANSYS 
To solve any ANSYS problem mainly 
following steps are used. These steps are 
common in all ANSYS problem except 
material properties and type of analysis 
used. 
1) Preliminary decisions 
a) Analysis type 
b) Model  
c) Element type 
 
2) Pre-processing 
a) Material 
b) Create or import the model 
geometry 
c)   Mesh the geometry 
 
3) Solution 
a) Apply loads 
b) Solve 
 
4) Post processing 
a) Review results 
b) Check the validity of the solution 
 
Now here we are going to perform 
optimization on automotive chassis. Goal 
of our design is to optimization or 
reduction in weight of our chassis 
structure. But when we are taking to 
performance into account safety is also 
important. Basic parameters which are 
essential are global bending or stiffness, 
crashworthiness, modal analysis of 
structure local stiffness of our structure at 
different component parts and joints. 
Initial condition of structure given by 
recent model of Ferrari with roof and then 
optimization of our chassis results is 
plotted in Ansys and results were 
compared for our study purpose. 
 
Below Figure 1 gives idea about how our 
main structure was and what were the 
changes in main structure after topology 
optimization. This, way using structural 
optimization method of topology 
optimization we improve our results 10 to 
12 percent of our main frame design thus 
our basic aim of optimization is done. 
Also, we can reduce weight of our design 
by using topology optimization by 
obtaining our structure on topology 
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optimization, topography, size 
optimization. With these all result we use 
best one which will improve our structure 
better and thus reduction of thickness or 
weight or any parameter is decided by this 
analysis. 
 
a) Main Frame                                        b) Optimized chassis                    c) Optimized Roof 
Figure 1: Initial condition of structure 
 
CONCLUSION 
 From our study it is concludes that 
structural analysis of optimization will 
help in mathematical modeling of any 
structure which complex or simple in 
nature. 
 Also, our study gives idea about 
benefit of topology optimization by 
structural method for automotive 
design of component. 
 This optimization we came to know 
that our results with standard size 
value are not that much of optimized 
so we need to improve that result. 
 Our result with optimized structure 
will reduce our result without 
optimization to 10-15%. 
 This method of optimization will 
increase constructability. 
 It works on both simple as well as 
complex so it is easy for all types to 
use and so that no need to search 
another method for optimization. 
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